Structural studies on aminoacyl-tRNA synthetases. A tentative correlation between the subunit size and the occurrence of repeated sequences.
Recent studies have shown that those synthetases with subunits greater than 85,000 daltons contain extensive repeated sequences, whilst those with small subunits (40,000 daltons) do not. We have undertaken a comparative study of four aminoacyl-tRNA synthetases (glutamyl-, arginyl-, valyl-, and phenylalanyl-tRNA synthetases) with subunit sizes ranging from 56,000 to 130,000 daltons in an attempt to correlate the occurrence and extent of the repeats with the length of the polypeptide chain. Our results show that monomeric glutamyl-tRNA synthetase from Escherichia coli (56,000 daltons) contains few repeated sequences, whereas both subunits of yeast phenylalanyl-tRNA synthetase (alpha, 73,000 daltons; beta, 62,000 daltons) and yeast arginyl-tRNA synthetase (74,000 daltons) do have a significant amount of repeats. Thus 56,000 dalton appears to be the minimum size compatible with the existence of such repeats.